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Magnetic orientation and magnetic anisotropy in paramagnetic 
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Abstract. The magnetic anisotropies and easy axes of magnetization at room temperature were 
determined, and the effects of rare-earth (RE) ions were clarified for RE-based cuprates, RE-doped 
bismuth-based cuprates and RE-doped Bi-based cobaltite regarding the grain orientation by 
magnetic field. The easy axis, determined from the powder orientation in a static field of 10 T, 
depended qualitatively on the type of RE ion for all three systems. On the other hand, the 
magnetization measurement of the c-axis oriented powders, aligned in static or rotating fields, 
revealed that the type of RE ion strongly affected not only the directions of the easy axis but also 
the absolute value of magnetic anisotropy, and an appropriate choice of RE ion is required to 
minimize the magnetic field used for grain orientation. We also studied the possibility of triaxial grain 
orientation in high-critical-temperature superconductors by a modulated oval magnetic field. In 
particular, triaxial orientation was attempted in a high-oxygen-pressure phase of orthorhombic RE-
based cuprates Y2Ba4Cu7Oy. Although the experiment was performed in epoxy resin, which is not 

practical, in-plane alignment within 3° was achieved. 
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